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PREFACZ 

Y 

I 

'The Apollo Spacecraf t  F l i g h t  Summary Report con ta ins  a br ief '  summary of 
p e r t i n e n t  d a t a  f o r  each completed Apollo Mission. The con ten t s  of' t h i s  
document inc ludes :  f l i g h t  data ,  t e s t  veh ic l e  and prelaunch data ,  s p a c e c r a f t  
desc r ip t ion ,  t e s t  o b j e c t i v e s  and a summary of t h e  t e s t  r e s u l t s  f o r  each 
completed mission.  

For a d d i t i o n a l  d e t a i l s ,  t h e  reader should r e f e r  t o  t h e  Post launch Report 
(See "Lis t  of References' '  included as an appendix f o r  each s p e c i f i c  mission.  

t o  t h i s  r e p o r t .  ) 

Revisions t o  t h i s  r e p o r t  w i i i  be suppl ied as they a r e  prepared.  
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1.0 INTRODUCTION 

' b  

b 

The subsequent even-numbered pages of t h i s  r e p o r t  con ta in  a L h L u l a r  
l i s t i n g  of p e r t i n e n t  d a t a  f o r  each completed Apollo Mission. 
pages c o n t a i n  an i l l u s t r a t i o n  of t h e  f l i g h t  p r o f i l e  f o r  each completed mission.  
A fo ld -ou t , a t t ached  t o  t h i s  page, conta ins  numerous headings which d e f i n e  t h e  
t a b u l a r  material l i s t e d  on t h e  even numbered pages.  

The odd-numbered 

L i s t ed  below i s  t h e  nomenclwture f o r  t h e  spacec ra f t  on each Apollo Mission 
wi th  t h e  g e n e r a l  purpose f o r  t h e  a s soc ia t ed  miss ion .  This t a b l e  l i s t s  a l l  
missions,  inc luding  a l l  f u t u r e  miss ions  which have been schedule2 t o  date. 
Fur the r  v e h i c l e  assignment i s  not f i r m .  
p l e t e d  as t h e  informat ion  becomes a v a i l a b l e .  

Updating of t h i s  l i s t  w i l l  be com- 

Mission Spacecraf t  Purpose 

aT1 
PA-1 
A - 0 0 1  
A - 1 0 1  

A-002 

A-104 

A-102 

A-103 

A-105 
A-003 
PA-2 
A-004 
A-201 
A - 2 0 2  

A-204 
A-203 

A-205 
A-501 
A-502 

---- 
BP 6 
BP 12 
n-n 
DT 13 
BP 15 
BP 2 3  
-n Dr 16 
BP 26 
BP 9 
BP 22 
BP 23A 
sc 002 

sc 011 
sc Ol.2 
SC 014 

sc 009 

sc 015 
sc 017 
sc 020 

L i t t l e  Joe  I1 q u a l i f i c a t i o n  
Pad abor t  
Transonic  abor t  
h i inch  environment 
h u  rich 2 nv i YC)P-!?.p nt. 
High cuQ a b o r t  
Micmrneteroid experiment 
Micrometeroid experiment 
Micrometeroid experiment 
High b l t i t u d e  abor t  
Pad a b o r t  
High a l t i t u d e  abor t  
Unmanned s u p e r c i r c u i a r  r e e n t r y  
Unmanned s u p e r c i r c u l a r  r e e n t r y  
Manned o r b i t a l  f l i g h t  
Manned o r b i t a l  f l i g h t  
LDd propuls ion  
Unmanned s u p e r c i r c u l a r  r e e n t r y  
Umanned s u p e r c i r c u l a r  r e e n t r y  

c 

1 



LDDoLLQ LITTLE JOE I1 QIJALCFICATIOR TEST VEHICLE (QTV) 

ipacecraf t  d e s c r i p t i o n :  I Vehicle number I Conf igura t ion  
None I ~ummy payload 

Test o b j e c t i v e s . -  The major o b j e c t i v e s  of t h i s  m i c s i m  were t o  demon- 
s i ra i ;e  the  capaDi l i t y  of t h e  launch v e h i c l e  t o  perform t h e  launch phase of 
Apollo Mission A-001 w i t h  t h e  a s s o c i a t e d  rocket  combination. 

Weight a t  launch I Measurements 
24,000 l b s  - 

launch d a t e ,  t i m e ,  and s i t e  &8 August 1963, 09:OO A l l  - MST, WSMR - Launch Complex 36 
I I I I 

S e r v i c e  module 
Adapter 
Launch escape subsystem P r e d i c t e d  t h r u s t  

b u n c h  escape motor None 
Tower j e t t i s o n  motor None 
P i t c h  c o n t r o l  motor None 

- - - 
- - - 
- - - 

I n e r t  T o t a l  24,000 lbs T o t a l  0 

ll I n e r t  
I n e r t  

Fue 1 S o l i d  p r o p e l l a n t  T o t a l  
Thrus t  303,000 l b s  52 

- 

Conclusion.- The miss ion  was s u c c e s s f u l  and a l l  t e s t  o b j e c t i v e s  were 
s a t i s f i e d  w i t h  the  except ion  of t h e  Algol motor t h r u s t  t e rmina t ion .  Pos t launch  
a n a l y s i s  i n d i c a t e d  t h a t  t h e  primacord d i d  not de tona te .  

Telemetered Sa t i s f acLory  
52 52 

2 



28 I- 

24 

8 

I 
0 10 2 0  30 40 50 

Range, feet X lo3 

Test point conditions 
Mach number : 0.98 

Test vehicle impact 
Time: 99 .07 sec 

Dynamic pressure: 675 psf Range: 48,450 f t  
Altitude: 20,440 ft, msl 
Time: 26.1 sec 

Lit t le Joe II qualification test vehicle flight profile 

3 



AF'OLLO MISSION PA-1 (BP 6 )  

Vehicle number 
BP 6 

Test o b j e c t i v e s . -  The ob jec t  of t h i s  t e s t  was t o  demonstrate t h e  
c a p a b i l i t y  of t h e  Apollo spacecraj ' t  t o  abor t  from t h e  launch pad. 

Configurat ion Weight a t  launch Measurements 
Bo i l e  r p  l a t  e 9,000 l b s  78 

None - - 
Pred ic t ed  t h r u s t  
155_.000 l b s  
y?.OOO l b s  
2,500 l b s  

R and D te lemetry 
1-PAM/FM/FM, 1 2  cont channels, 1-90 X 10 mult, and l-O/B t a p e  r eco rde r  
None 

None 
None 
None 
None 
Ndne 
None 
None 

- B a t t e r i e s :  2 pyro and 1 main 

- None 0- 

R and D 6,500 l b s  20 
Live , T o t a l  15,500 l b s  T o t a l  98 
Live 
Live S a t i s f a c t o r y  96 

None 
None 
R and 0 parachutes:  1 drogue, 13.7 f t  d i a ;  3 p i l o t ,  10 f t  d i a ;  3 main,88.1 f t  

None 

N/A 
2 J u l y  1963 
1.9 October 1963 
None 

Conclusion.- The mission w a s  s u c c e s s f u l  and a l l  t e s t  o b j e c t i v e s  were 
s a t i s f i e d .  

4 



I *  
0 

rl Drogue release and 
main parachutes deployed - 

Q) 

0 1 2 3 4 5 6 7 8 
Range, feet X l o 3  

Test conditions at max "Q" 
Mach'number: 0.66 
Dynamic pressure: 514 psf 
Altitude: 9,270 ft, msl 
Time: 4.4 sec 

Launch escape subsystem impact 
Time: 43.7 sec 
Range: 11,980 f t  

Command module landing 
Time: 161.1 sec 
Range: 8,220 f t  

e 

Mission PA-1 (BP 6) flight profile 

5 



APOLLO MISSION A - 0 0 1  (BP 12)  

Vehicle number Configurat ion Weight a t  launch 
BP 12 B o i l e r p l a t e  9,000 l b s  

B o i l e r p l a t e  9,000 l b s  

P red ic t ed  t h r u s t  Opera t iona l  ~ _ _ _  7,000 l b s  
P a r t  of LV - 

140.000 l b s  Live T o t a l  25,000 l b s  
31,000 l b s  Live 

Live -I _- 2,000 l b s  
-- 

Measurement s 
12 3 
7 
- 
xL-- 

T o t a l  140 

S a t i s f a c t o r y  137 

R 
1 

F 
r) 

1 Algol and 6 R e c r u i t s  
S o l i d  p r o p e l l a n t  
3OO,OOO l b s  

and D telemetry,  radar ,  and 3 each 16m O/B cameras 

each C-Band t ransponders  
-PAM/F'M/FM, 10 cont channels,  1-90 X 10 mult, 1-90 X l+, and l - O / B  t a p e  r ec  

Me a sureme n t  s 
T o t a l  Te lemetered S a t i s f a c t o r y  

3 0 3 

B a t t e r i e s :  1 main, 2 pyro, 2 l o g i c ,  3 camera 
P r o v i s i o n a l  equipment cool ing system 
None 
None 
None 

I None 
Y R  and 

None 
D mission sequencer 

None 
None 
R and D parachutes:  1 drogue, l3 .7  f t  d i a ;  3 p i l o t ,  10 f t  d i a ;  3 main , 88.1 f t  

I 

1 17 February 1964 I 3 March 1964 
30 March 1964 r------ 1 - dura t ion  24 hours 

Conclusion.- The mission was Successful  and a l l  t e s t  o b j e c t i v e s  were 
s a t i s f i e d  with one except ion:  
components of t h e  ear th- landing subsystem." During t h e  deployment of t h e  t h r e e  
main parachutes,  a parachute  r i s e r  chafed a g a i n s t  a s imulated r e a c t i o n - c o n t r o l -  
subsystem motor and drogue disconnect  guide assembly. 
broke a f te r  main parachute  l i n e  s t r e t c h .  

"Demonstrate p rope r  o p e r a t i o n  of t h e  a p p l i c a b l e  

The r i s e r  subsequently 

6 



28 

24 

- Drogue 
deployed 

< 

Di'ogue reiease and / o  
/ I 

I main parachutes 
deployed I 

CM Landing 

I I I I I 

4 8 1 2  16  20 24 

Test point conditions 
Mach number: 0.935 

Range, feet X 103 

Launch escape subsystem impact 
Time: 110.9 sec . ~~ -~ - _ -  

Dynamic pressure: 634 psf 
Altitude: 19,444 ft, msl  

Range: 27,953 ft 

Time: 28.435 sec 

Launch vehicle impact 
Time: 124.5 sec 
Range: 11 , 592 ft 

Cormanding module landing 
Time: 350.3 sec 
Range: 22,400 f t  

Mission A - 0 0 1  (BP 12)  flight profile 
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APOLLO MISSION A - 1 0 1  (BP 13) 

Vehicle number Configurat ion Weight a t  launch 
BP 13 B o i l e r p l a t e  9,000 lbs 

Boi l e r p l a  t e 5,000 l b s  

P red ic t ed  t h r u s t  Opera t iona l  6,500 l b s  

- 
B o i l e r p l a t e  3,000 l b s  

140,000 l b s  Live To ta l  23,500 l b s  
None I n e r t  
None I n e r t  

- 

Test ob jec t ives . -  The tes t  o b j e c t i v e s  f o r  t h i s  spacec ra f t  f l i g h t  were 
t o  demonstrate the compa t ib i l i t y  of t h e  spacec ra f t  w i th  t h e  launch v e h i c l e  i n  
t h e  launch and e x i t  t r a j e c t o r y  and environment f o r  Apollo e a r t h  o r b i t a l  f l i g h t s .  

~~ 

Measurements 
62 
34 
6 
10 

Tota l  112 

S a t i s f a c t o r y  lo7 

I28 May 1964, 12:07 PM - EST, KSC - Launch Complex 37B 

R and D t e lemet ry  and r a d a r  
3-PAM/FM/FM, 32 cont channels,  1-90 X lt mult, and 1-90 X 10 mult 
2 each C-Band t ransponders  
B a t t e r i e s :  2 main, 2 log ic ,  and 2 pyro 
P rov i s iona l  equipment cool ing  system 
None 
Mockup 
None 
4 each quad mockups not  instrumented 
R and D U S  sequencer 
None 
None 
None 
None 

Saturn I, SA-6 
1,000,000 l b s  
S-1: 8 each H-1 engines;  S-IV: 6 each RLlOA-3 
S-1: RP-1 and LOX; S-IV: Dl2 and LOX 
S-1: l,5OO,OOO l b s ;  S-IV: 90,000 l b s  

22 February 1964 
19 February 1964 

7 - dura t ion  18 hours and 32 minutes 
2 A p r i l  1964 

Conclusion.- The mission was s u c c e s s f u l  and a l l  t e s t  o b j e c t i v e s  were 
s a t i s f i e d .  

c 
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p 

'& 

100 

.- 
- E 80 
rd 

20 

0 

1. Saturn S-1 lift-off 
2. Separation CS-I/S-IV) 
3. Launch escape tower jettison 

0 2 0 0  400 600 800 1000 
Range, nautical miles 

S -I/S -I V separation 
T + 149.2 sec 

Launch escape tower jettison 
T +161.2 sec 

Orbital parameter 
Perigee: 98 .4 nm 
Apogee: 122.5 nm 
Period: 88.62 min 
Inclination angle: 3 1 . 7 8 O  

Number of orbits 
54 

Re-entry area 
Near Canton Island 

Mission A - 1 0 1  (BP 13) flight profile 
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APOLLO MISSION A-102 (BP 15) 

Vehicle number Configuration 
BP 15 Boilerplat e 

Boilerplate 
Boilerplate 

Predicted thrust Operational 
140,000 T,ive . . 

I None Live 
2,000 lbs Live 

Test objectives.- The test objectives for the spacecraft on this flight 
were to determine the launch and exit environmental parameters, to verify 
design criteria, and to demonstrate the alternate mode of spacecraft escape- 
tower jettison utilizing the launch-escape and pitch-control motors. 

I 

Weight at launch 
9,000 lbs 
4,000 lbs 
3 500 l b s  

Total 23,000 lbs 
6,500 l b s  

--- Measurements 
53 

10 
17 

53 

Total 133 

Satisfactory l3l 

R and D telemetry and radar 
3-PAM/FM/FM, 32 cont channels, 1-90 X l$ mult, and 1- 90 X 10 mult 
2 each C-Band transponders 
Batteries: 2 main, 2 pyro, and 2 logic 
Provisional equipment cooling system 
None 

None 
4 each R and D quads one instrumented, no fuel, and no motor 
R and D LES sequencer 
None 
None 
None 
None 

Saturn I, SA-7 
1,000,000 lbs 
S-1: 8 each E-1 engines; S-IV: 6 each RLlOA-3 
S-1: RP-1 and LOX; S-IV: LH;! and LOX 
S-1: 1,500,000 lbs; S-IV: 90,000 lbs 

I Mo c kup 

I 

t 

i - 

I 2  July 1964 
1 5  July 1964 
16 August 1964 
4 - duration 2 hours and 30 minutes 

Conclusion.- The mission was Successful and all test objectives were 
satisfied. 

. 
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r 

i; 

120 

100 

In aJ - .- 
- E 80 
(d u 
3 m 
.- 
Y 

60 
L 

a- 
U 
3 
Y 

20 

0 

i I 2. Separation CS-I/S-IV) 
3 .  -- . Laliiizei escape tower jettisoii 

0 200 400 600 800 1000 
Range, nautical miles 

S -I/S-IV separation 
T +  148.2 sec 

Launch escape tower jettison 
T + 160.2 sec 

Orbital parameter 
Perigee: 99.8 nm 
Apogee: 122.37 nm 
Period: 88.64 min 
Inclination angle: 31.75O 

Number of orbits 
59 

Re-entry area 
Indian Ocean 

IllissInn A-102 (BP 15) flight profile 
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MOLL0 MISSION A-002 (BP 23) 

I 

Test objectives.- The object of this test was to determine the aero- 
dynamic and operational characteristics of the launch-escape vehicle during 
a high a& abort. 

8 December 1964, 08:OO AM - MST, WSMR - Launch Complex 36 
Vehicle number Configuration Weight at launch Measurements 

BP 23 Boilerplate 10,000 lbs 
I Boilerplate 9,500 lbs 

Predicted thurst Operational 8,000 lbs 
Live Total 27,500 lbs 

Part of LV - 

140,000 lbs - 
31,000 lbs Live 
2,000 Live 

R and D telemetry, radar, and 3 each 16m O/B cameras 
l-PAM/FM/FM, 15 cont channels, 1-90 X 10 mult, and l-O/B tape recorder 
2 each C-Band transponders 
Batteries: 1 main, 2 pyro, 2 logic, and 3 camera 
None 

10 9 
9 
- 
14 

Total 132 

Satisfactory 128 

None 
None 
None 
None 
R and D mission sequencer 
None 
None 
None 
R and D parachutes: 2 drogues, 13 

I 

2 each Algols and 4 Becruits 
Solid propellant 
340,000 lbs 

7 ft dia; 3 pilot, 7.2 ft dia;l main,88.1 ft 

Measurements 
Total lelemetered Satisfactory 
58 5 IY 56 

18 September 1964 
9 September 1964 
23 November 1964 
None 

Conclusion.- The mission was successful and all test objectives were 
satisfied. 
marginal operation for the severe flight conditions that it experienced. 

The structural performance of the boost protective cover indicated 



J 

M 
0 
4 

X 
4 aJ 
aJ u- . 
aJ 

TI  
3 
4 
4 
.- - 
a 

‘8- 
Deploy canards 

LV separation 
(abort initiation) 

Tower jettison and 
boost -protective 
cover removal 

Dual drogues 
deployed - 
Dua I drc ques 
reieased and 
main parachutes 
dep io yed 

1 0  15 20 25 30 35 5 
Range, feet x 103 

Test point conditions 
Mach number: 1.56 
Dynamic pressure: 990 psf 
Altitude: 31,950 ft, msl  
Time: 35.7 sec 

Launch vehicle imDact 
Exact time and location 
of impact undetermined, 
LV/SM disintegrated at 
95.7 sec 

Launch escape subsystem impact 
Time: 160.0 sec 
Range: 32,400 f t  

Command module landing 
Time: 443.4 sec 
Range: 32,800 f t  
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